I. Introduction
With the year 2015 -the MDG finishing line -approaching, post-2015 goals for Africa need to be firmed. Given the continent's vast potential and the track record of the past decade, the extreme poverty reduction agenda beyond the MDGs should focus on building prosperous and resilient Africa. This can be achieved with strong, sustained, and inclusive growth (AfDB, 2013; AfDB et al., 2010) .
In 2013, the World Bank adopted two goals to guide its work for the next decade and beyond: (i) to end extreme, chronic poverty by 2030 and (ii) to promote shared prosperity in every society. In this context, the extreme poverty means living on a less than $1.25 a day (in 2005 ppp adjusted prices). The specific targets are: (i) to bring the share of global population living below this threshold to less than 3 percent; and (ii) in each country, foster the per capita income growth of the poorest 40 percent of the population. These goals are to be pursued in environmentally, socially and fiscally sustainable ways (World Bank, 2013; Basu, 2013) .
The twin ambitious goals follow from analysis suggesting that bringing the extreme poverty below 3 percent of the global population by 2030 would be highly challenging but achievable. One scenario where extreme poverty could be reduced to such a low level assumes that progress with poverty reduction achieved during 2000-2010 is maintained until 2030 (Ravallion, 2013) . The optimism behind this scenario has been also well noted. In particular, progress with poverty alleviation will likely slow at low poverty levels where poverty depth often rises (Chandy et al., 2013; Ravallion, 2013; Yoshida et al., 2014) .
From perspective of Africa and especially Sub-Saharan Africa, these globally appealing targets mask differences among regions, with Sub-Saharan Africa expected to fare notably less favourably than other regions except perhaps South Asia. While by 2030 the extreme poverty could be eliminated at the global level, the rate in Sub-Saharan Africa is likely to be well above 3 percent even under some very optimistic scenarios.
Against this background, this paper focuses on: (i) poverty outcomes that Africa can achieve by 2030 under different assumptions on growth and inequality; (ii) what can be done to improve upon these outcomes; and (iii) targets for post-2015 development agenda for Africa.
We find that under reasonable assumptions on future (consumption) growth and redistribution, eliminating poverty by 2030 is out of Sub-Saharan Africa's reach. Even under our 'best case scenario' of accelerated growth and redistribution from the top richest to 40 percent poorest segments of population, the poverty rate would be around 10 percent of population in 2030. A more realistic goal for the region thus seems to be reducing poverty by a range from half to two thirds. Poverty-reducing policies need to focus on mutually reinforcing objectives of making growth stronger and resilient as well as more inclusive.
The rest of the paper is organized as follows. Section II shows various growth and redistribution scenarios and their impact on Sub-Saharan Africa's poverty paths and outcomes. Section III examines differences among groups and countries. Section IV outlines policies, while Section V concludes with discussion of poverty reduction goals for Africa.
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II.
Scenarios for Reducing Extreme Poverty in Africa 1
II.1 Extreme Poverty in Africa: Where Are We Now?
Before projecting plausible poverty paths for Sub-Saharan Africa, we need to characterize the starting point for this journey and how the region got there. The global poverty rate, measured as the share of people living in households with consumption per person below $1.25 a day, has been declining since the 1950s. 2 In contrast to the steady progress with poverty reduction globally, Sub-Saharan Africa -the poorest world region in 1990 -was a latecomer to this process, having made strides only since the mid-1990s. At 54.5 percent in 2005, the poverty rate in the region was still the highest in the world --more than double of the global rate (25.7 percent) and above that in South Asia, with rate of 40.2 percent (Chandy and Gertz, 2011) .
In 2010, poor still accounted for striking 47.9 percent of Sub-Saharan Africa's population (Figure 1) . Figure 1 illustrates contributions of various African subgroups to the total change in poverty between 1990 and 2010. While frontier markets played an important role in the 10-percentage point poverty reduction in Sub-Saharan Africa during 2000 -2010, contribution of fragile states to reducing poverty has been much less pronounced. Substantial differences exist also within these groups. Among frontier markets, for example, Zambia has maintained very high rates of extreme poverty, while countries such as Cape Verde or Seychelles have almost completely eliminated it. Among fragile states, both large (e.g. Democratic Republic of Congo) and smaller countries (e.g., Liberia) posted very high poverty rates in 2010. 1 Extreme poverty is consumption-based poverty line of $1.25 a day in 2005 international prices. It was derived as the average of the national poverty lines in the poorest 15 countries during 1990 to 2005.All references to poverty in the rest of the paper are made to this definition of poverty. By Africa, unless specified otherwise, we mean Sub-Saharan Africa, that is 820 million people in 2010 and 1474 million people in 2030, as under the UN population projections (constant fertility): http://esa.un.org/unpd/wpp/unpp/panel_population.htm 2 With respect to measuring current economic welfare, household consumption per person is typically preferable to income, and also measured more accurately than income. In sum, extreme poverty was unevenly distributed among world regions as well as groups and individual countries within regions. In Africa, some of the largest countries (e.g., Nigeria) had also high shares of population living below the $1.25 a day poverty line in both 2010 and 2030, making them a key contributor to poverty in the region. In 2010, besides fragile states, poverty rates exceeded half of the population in a number of smaller countries, including the frontier markets (e.g., Mozambique) and middle income countries (e.g., Swaziland).
II.2 The Baseline Scenario
To carry out some plausible scenarios for poverty paths in Africa, we adopt approach of Chandy et al. (2013) and draw on two main sources of information: (i) the projected growth of the mean level of real consumption per capita and (ii) the redistribution of consumption across population between top 10 and bottom 40 percent of population by income.
Our baseline scenario for poverty reduction in Africa until 2030 assumes that: (i) the real consumption per capita will grow as projected in the EIU database; (ii) distribution of consumption will stay constant ( Figure 1 ). For each country, the initial (2010) H is poverty headcount share (in percent of population) in country j and year t, and N is the number (53) of African countries analyzed (Figure 2) . 6 To show whether under these assumptions, future poverty would be more concentrated in larger or smaller countries, we calculate an unweighted (simple average) Africa's poverty headcount in t ,
Under the baseline scenario, poverty rate in Africa would fall from 47.9 percent of the region's population in 2010 to 27 percent in 2030 ( Figure 2 and Table 1 ). However, poverty 3 Where EIU projections of consumption growth were not available, we utilized AfDB real GDP growth projections from the African Development Bank database. The methodology is detailed in Annex I. 4 This choice was guided by the observation that results obtained with the Beta distribution have a better predictive quality (i.e. fit well with our data) than alternatives (e.g., quadratic distribution). 5 This country-by country approach differs from that of Milanovic (2002) who worked with aggregated data. would remain almost unchanged in terms of the number of people, in fact posting a small increase from 393 to 398 million. Under this scenario poverty in Sub-Saharan Africa alone would exceed the 3 percent global target set for 2030. Moreover, the daily consumption of at least another quarter or more of the region's population would be in the range of $1.25 -$2 a day, underscoring the vulnerability of poverty reduction achievements. With adverse income shocks (financial crisis, commodity price shocks, etc.), people in this category could fall back to poverty and stay there unless adequate social protection or other mitigating mechanisms are in place. From this perspective, Africa's policymakers need to strive to improve upon the baseline scenario to make a dent in the region's and global poverty by 2030. 
II.3 Alternative Scenarios
In this section, we derive other plausible poverty paths by altering the baseline assumptions about real growth of consumption per person and its distribution for each African country.
First, we increase (decrease) growth of consumption per capita by 2 percentage points a year, while maintaining its distribution as in the baseline scenario ( Figure 3a ). When consumption growth is 2 percentage points above the baseline, poverty rate falls to 15 percent of the African population in 2030 or 221 million people (Table 1a , Annex). This represents decline in both poverty rate and people, with the number of poor falling by 172 million since 2010. Such poverty achievements would be more robust than under the baseline scenario, as almost two thirds of the population would achieve middle income or higher status by 2030 (Table 1b, Annex) . 7 Conversely, should consumption growth decline by 2 percentage points a year, the poverty rate would rise to 42.1 percent of population (620 million Second, we consider combined changes in per capita consumption growth and redistribution where besides changes in consumption growth, we consider trade-offs in consumption shares between the poorest 40 and the richest 10 percent of population in each country. Specifically, there would be a steady shift in favor of one or other group between 2010 and 2030 by 0.4 percentage point every year, reflecting the distribution trends in historical data for Africa.
8 Figure 3b shows poverty outcomes for the following scenarios: (i) a higher consumption growth and a steady shift in consumption share towards the bottom 40 percent of population ('best case'); and (ii) a lower consumption growth by 2 percentage points and a steady shift in consumption by 0.4 percentage points a year towards the top 10 percent of population ('worst case'). Relative to the benchmark case, poverty outcome improvements are striking under our 'best case' scenario of higher consumption growth and redistribution from top 10 percent to the bottom 40 percent of population. More specifically, the poverty rate would fall to 9.9 percent of the population (146 million people) by 2030. While the 3 percent poverty target for the region would not be achieved, under this scenario 247 million people (or 63 percent of the 7 Middle class is defined as people living on $2 -$20 a day (in 2005 ppp terms), as in Lufumpa et al. (2014) . 8 We estimate the scale of the long term distribution trend observed in historical data on African countries as: original level) would escape extreme poverty between 2010 and 2030. Moreover, at this rate, Africa's poor would account for only 1.7 percent of global population in 2030. Poverty reduction achievements are again more resilient to reversal than under the benchmark scenario, with only 17 percent of population living on $1.25 -$2 a day. If this scenario were to materialize, more than 70 percent of the population would live above the second poverty line of $2 a day (Table 1c ). In contrast, under our 'worst case' scenario, the poverty rises to 45.9 percent of population (676 million people) in 2030, adding 283 millions of people into the pool of the extremely poor (Table 1d) .
The above scenarios, with a wide range of possible outcomes, highlight the uncertainty that surround the various poverty paths and likely 2030 poverty outcomes ( Table 2 ). The disparity of results is due to their sensitivity to changes in both consumption growth and redistribution. Other factors not considered in our paper, such as changes in population growth, would add additional possibilities. Still, even with the wide range of plausible poverty outcomes for Africa, the 3 percent or lower poverty rate by 2030 is not among them. The challenge of reducing extreme poverty in Sub-Saharan Africa is further underscored by the asymmetry of results under opposite scenarios where reductions in poverty are driven mostly by growth. The number of additional poor under the downside scenarios (e.g. the slow growth scenario and the combined scenario with more unequal consumption distribution) exceeds the additional number of people escaping poverty under the corresponding upside scenarios. On a positive note, significant poverty reduction is possible with strong, sustained and inclusive growth -growth that is accelerated and shared across and within African countries (AfDB et al., 2010; Brixiova, 2010) .
Our results raise both hopes and concerns about poverty outcomes in Africa. While eliminating poverty (i.e. 3 percent poverty rate) by 2030 seems out of reach, Africa can markedly reduce both relative and absolute poverty. Based on our scenarios, this can happen if the region accelerates growth of income/consumption per capita and/or reduces inequality between the top 10 and the bottom 40 percent of the population. The intermediary objectives of higher growth and reduced income inequality can be mutually reinforcing, especially at low growth levels, where redistribution may boost growth (Kraay, 2004 and others) .
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II.4 Projected Poverty Dynamics
While results of our upside scenarios are encouraging, with hundred(s) of millions of African people having a chance to escape poverty by 2030, reducing poverty will become increasingly challenging over time. After the initial acceleration until about 2017, the progress is projected to slow even in all our scenarios (Figure 4 ). This is because in the outer years, as the poverty rate declines and fewer people are concentrated in the neighbourhood below the poverty line, getting people out of poverty will require more resources. Differently put, in countries with high poverty rates semi-growth elasticity -the ratio of a percentage point change in the poverty rate to a percent change in consumption -tends to decline over time (for given distribution). As Chandy et al. (2013) and Yoshida et al. (2014) show globally, when a poverty line sits in the large population mass even a small increase in consumption can lift many out of poverty. With declining poverty rate, fewer people are located near the poverty lines, reducing the number of people that can be lifted out of poverty with the same increase in consumption (income). Semi-growth elasticity tends to decline with poverty reduction -a trend projected also for Africa during 2010 -2030 (Table 3) .
III. Looking beyond Aggregates
The aggregate results in Section II hide differences among countries and groups.
III.1 Differences across Countries
Poverty in Sub-Saharan Africa is concentrated in several countries, and increasingly so over time (Table 4a ). For example, in 2010, the top four contributors to poverty accounted for more than half of the poor living in the region. Similarly, top ten contributors accounted for 73 percent of the poor, while they are projected to account for even higher share --77 percent --of the poor in 2030. At the same time, some of the frontier market countries that were among top ten contributors to Africa's poverty in 2010 are projected to leave the group of top ten contributors by 2030 (e.g., Ethiopia, Uganda). Overall, today's fragile states are projected to have highest poverty rates in 2030 (Table 4b ). It also needs to be underscored that under the baseline scenario, a disproportionate share of the poor would be concentrated in large countries (Table 4 and Figure 2) . 10 Specifically, the poor in Nigeria, the Congo Democratic Republic, and Tanzania would account for almost half of the region's poor in 2030. While the poverty rate in Tanzania would decline from 64 percent in 2010 to 37 percent in 2030, the poor in this country would account for 7 -8 percent of all Sub-Saharan Africa's poor, as in 2010 (Table 4) . This is because of the substantial population growth that the country is projected to experience. 
, where  is the mean consumption, z is the poverty line. Semi-elasticity of poverty with respect to growth of mean consumption is then given by (Kakwani, 1990 and Datt, 1998) . 10 This is also evident from the un-weighted headcount ratio being below the weighted one since the late 1990s. 11 The impact of population growth in poverty reduction is left to further research. Evidence suggests that large African countries with high poverty rates where the bulk of Africa's poor will live, such as Nigeria and Congo Democratic Republic, should receive special attention in policymakers' efforts to tackle poverty. However, progress will be increasingly difficult at low poverty levels, with poverty increasingly concentrated in countries with substantial poverty depth, such as Democratic Republic of Congo. Figure 5 also illustrates that as countries reduce poverty rates, additional poverty reduction will become increasingly challenging. This is because lower shares of the poor will live right below the $1.25 a day poverty line, and hence getting them over the $1.25 benchmark will require more resources.
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III.2 Differences across Africa's sub-groups
To understand the drivers of poverty reduction in Africa, we examine the performance of the main sub-groups: (i) oil exporters; (i) frontier markets; (iii) fragile countries; and (iv) others. Denoting jt H as the headcount poverty rate of country j at time t (as percent of the country's population), jt P the population of this country at time t, Gt P the population of Africa's group, n the number of countries in a group, and m the number of groups, the weighted headcount poverty rate for each analytical group, The contribution of a group to the change in Africa's poverty rate depends on the evolution of its share Africa and the evolution of its poverty rate.
Against this background, today's fragile states are expected to remain well above the rates recorded by other groups during 2010 -2030, pulling the region's poverty rate up and (Figure 6a ). Starting from a high poverty rate in 2010 (almost 60 percent of population), they are projected to maintain the highest poverty rate even in 2030 (close to 40 percent of population). As a group, these countries constitute the greatest challenge for eliminating poverty in Africa and warrant special attention and actions. In contrast, oil exporters will significantly contribute to Africa's poverty reduction in the coming decades (Figure 6b ).
IV.
How to Improve Africa's Poverty Outcomes?
Two policy implications follow directly from our analysis. First is that attempts to reduce poverty in Africa to very low levels need to address challenges of poverty reduction in large countries such as Nigeria. In this regard, the availability of timely and reliable data on the extent of poverty and its characteristics in these countries for analysis and country-specific responses is critical. Second implication is that since poverty in Africa will be increasingly concentrated in today's fragile states (e.g., Congo Democratic Republic), policymakers will need to focus on safeguarding stability and promoting prosperity in these countries. High growth that Africa has exhibited since the early 2000s was a key factor behind its poverty reduction in the past decade, even though the rate of poverty reduction was less rapid than growth. Experience of other regions also indicates that maintaining and even accelerating growth should remain a priority for poverty reduction agenda (Dollar et al., 2013) . In Sub-Saharan Africa, real GDP growth could rise by 2 percentage points a year if the region's sizeable infrastructure gap were closed (Foster and Briceño-Garmendia, 2010) . Further, growth needs to be inclusive and generate decent jobs for large segments of population, based on lessons from Latin American and other countries that were successful in poverty reduction. 14 The sources of growth thus clearly matter: for substantial poverty reduction, new jobs need to be created by productive and employment-intensive sectors.
Our simulations indicate that the impact of growth on poverty reduction will be limited in the absence of 'shared prosperity', that is reduced income inequality between the bottom 40 percent of the population and top 10 percent. In this context, the importance of building social protection to foster inclusive growth cannot be emphasized enough . Raising the capacity of the poor -through better education -to benefit from opportunities offered by structural transformation is also critical (Timmer and Akkus, 2008) . In a globally constrained fiscal environment, countries will need to rely more on domestic revenue mobilization, including innovative finance, to fund such programs.
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To tackle poverty, Africa can draw on experiences of countries in other regions, especially BRICs. Analysis of how China escaped from extreme poverty and the policy lessons that Africa could draw from this experience can be particularly illuminating, despite substantial differences between China's and Africa's context. The lessons from China, underscored in Ravallion (2009) , suggest that to reduce poverty African countries should focus on raising productivity of agriculture through market-based incentives and public support. The increased agricultural productivity also facilitated poverty reduction through structural transformation, as manufacturing sector absorbed a large number of migrant workers from rural areas (Yu, 2012 and UNIDO and UNU-MERIT, 2012) . Moreover, given the importance of agriculture for Africa's growth, countries will need to raise the sector's resilience, including against climate change impacts (Devarajan et al., 2013) . Creating well-functioning state institutions is also critical. 16 Since Africa is not one country, it can raise its cohesion through integration to bridge inequities within and across societies.
Brazil has also made remarkable strides in reducing poverty and inequality, due to both high growth and effective social policies. Public services and cash transfers have played a major role, latter notably through the successful "Bolsa Familia" programme (Arnold and Jalles, 2014; . While Brazil's track record with poverty reduction during 1985 -15 2004 was relatively weak (Ferreira et. al, 2010) , poverty and inequality indicators have improved especially in recent years due to social policies (Ferreira de Souza, 2012 ). Brazil's experience underscores that the government can play an important role in reducing poverty through well-designed redistributive program even in slower growing economies such as Africa's middle-income countries in Southern Africa. 17 Chile's achievements in reducing absolute poverty through a mix of market measures, government interventions, and social policies also give an example to resource-rich middle income countries ).
Finally, Africa should also tap into its own successful experiences. For example, the recent global financial crisis and the resilience that the region exhibited have reiterated the useful role of macroeconomic stability and buffers (Brixiova and Ndikumana, 2013) . Social protection schemes were also successful in selected low income countries, such as Rwanda's community-based health insurance (Shimeles, 2011) .
V. Conclusions and Implications for Africa's Poverty Goals
In this paper, we have illustrated the challenges that Sub-Saharan Africa is likely to encounter in its efforts to meet the twin goals of eliminating poverty and raising shared prosperity by 2030. The main message is that while the region cannot eliminate poverty (i.e. reduce it to 3 percent of population) within this time frame under plausible scenarios, it can make a serious dent in its reduction. Effective social protection could go a long way in reducing inequality and poverty in the region. In the area of domestic resource mobilization, such programs could be funded from taxation of the more prosperous segments of the society. Our results also point to the need to put fragile and large countries in the center of poverty reduction efforts. For reaching these objectives, the importance of building transparent and well-functioning state institutions cannot be overstated.
Looking forward, reaching the 3 percent poverty rate target by 2030 seems out of SubSaharan Africa's reach. Based on our various numerical simulations, a more realistic goal would be reducing poverty by a range from half to two thirds. At this rate of poverty reduction, especially if partly achieved through grater equality between the top 10 and bottom 40 percent income segments of population, the region would meaningfully contribute to the global agenda of eliminating poverty and shared prosperity.
ANNEX I. DATA SOURCES AND METHODOLOGY
Data sources
In our calculations of poverty rates, we focused on consumption aspect of poverty, as it captures individual welfare better than alternative measures (income, assets) and is less vulnerable to external shocks (volatile) than income. 18 Since correlation between consumption and income in Africa is relatively high, the choice of one over the other is likely to have only limited impact on outcome. Moreover, at lower income levels, the difference between consumption and income is small (AfDB, 2011) .
Several data sources were used in this paper to capture and project extreme poverty rates and the number of people living under $1.25 a day in Sub-Saharan Africa. The primary sources were: (i) the World Bank's PovcalNet database for the initial (2010) consumption level (or the latest year) and its distribution; 19 (ii) the EIU database for the private consumption growth projections during 2011 and 2030; (iii) the UN database for population projections during 2011-2030. Where consumption growth projections are not available, we use income (i.e. real GDP growth) projections from the AfDB African Economic Outlook database when available or four-year moving average. In the case of missing countries, we use regional growth averages. Specifically, poverty rates in a country with missing data are assumed to be identical to regional poverty rates, as in Chandy at el. (2013) .
Country Groups
Oil exporters (8) 
Methodology
Our methodology builds on Chandy et al. (2013) and is related to AfDB (2011). Specifically, in the consumption growth projections, we address inconsistencies between private consumption in national accounts and in household surveys (Ravalion, 2003; Deaton 2005) by discounting the projected EIU (AfDB) consumption (income) growth as in Deaton (2005) . 20 The country discount rates were obtained as in Deaton (2005) by regressing an average annual survey consumption growth (between all consecutive surveys) on the private consumption growth from national accounts over the corresponding period:
where i w is the population weight of country i in total population of Sub-Saharan Africa,
) is consumption from household survey (from national account) of country i in year t+k, and  is the discount rate. The disadvantages of applying the same discount factor across countries are well recognized, but the lack of data does not so far allow for country-specific analysis of this factor.
For each year, poverty rates for each SSA country (47 countries in our sample) are estimated from (i) mean consumption per capita and (ii) distribution around that mean, estimated/projected for 2011-2030 based on information in Povcal Net, EIU and AfDB databases. Drawing on method of Datt (1998) , we utilize this data to obtain estimates of Beta Lorenz Curve (Kakwani, 1980) or Quadratic Lorenz Curve where Beta is not performing (Villasenor and Arnold, 1989) . These Lorenz curves take the following forms:
a. Beta Lorenz Curve:
where p is cumulative proportion (or percentage) of population and L is the corresponding cumulative proportion (or percentage) of consumption expenditure (i.e. the Beta Lorenz curve). Since p is a function of the poverty line z, we can obtain the headcount index of poverty (H) when the first order derivative of L is evaluated at the poverty line:
where  is the mean consumption per capita.
20 Using 557 surveys from 127 developing countries, Deaton (2005) shows that consumption in the national accounts, which contains items not consumed by the poor, grows faster than consumption in household surveys. Ravallion (2003) points out that private consumption in national accounts is often over-stated, since -being often a residual -it contains consumption of non-profit organizations and unincorporated business. Growth of household consumption can substantially deviate from consumption growth of these entities. is a parameter and  is again the mean consumption per capita. 22 After obtaining the Lorenz curve estimates, the projected poverty rates for $1.25 a day and shares of population under different ranges of consumption a day (in 2005 ppp) are then computed utilizing the UN constant fertility variant population projections. Given that projections were computed for 20 years, 47 countries and 5 scenarios, we have repeated this numerical procedure 4700 times to derive results for our paper.
Simulations were carried out in Matlab R2014a and the data labelling in Stata 13. 22 For further detail please see Datt (1998) . 
ANNEX II. SUB-SAHARAN AFRICA: POVERTY OUTCOMES UNDER ALTERNATIVE SCENARIOS
